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Abstract of JP2001 230958 

PROBLEM TO BE SOLVEO: To provide an 
electronic camera apparatus, in which the 
consecutively photographed result can be confirmed 
before recording consecutively photographed 
images on a recordng medium at continuous 
photographing. SOLUTION: An electronic camera, 
provided with a consecutive photographing function 
and a consecutive photographing multi-display 
function, is maintained. Before storing consecutively 
photographed image data provided by continuous 
photographing into a buffer memory 25 and 
recording them on a memory card 22, a system 
controller 50 performs display processing for 
displaying s consecutively photographed multiple- 
screen. On the consecutively photographed 
muttiple- screen, display processing is performed for 
cf stingutshing a frame image completely recorded 
on the memory card 22. 
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Partial English Translation of 
Japanese Patent Laying-Open No. 2001-230958 

5 [0015] (Configuration of Electronic Camera) Fig. 1 is a block diagram 
showing a main portion of an electronic camera related to the present 
embodiment. The electronic camera of the present embodiment is 
intended to be used as an electronic still camera (digital camera) which also 
has a continuous photographing function (continuous shooting mode) in 
10 addition to the conventional still image photographing function. 

[0016] As shown in Fig. 1, the electronic camera of the present 
embodiment generally includes a photographing system 10, a memory 
system, a display system, a control/operation system, and a power supply 
system 60. 

15 [0017] Photographing system 10 has an optical lens unit (including a 
zoom lens, an iris, an automatic focus lens, and the like) 11, an image 
pickup element 12, an image pickup circuit 13, and an A/D converter 14. 
A mechanical shutter is not shown. The mechanical shutter which is 
always in the opened state, is brought into the closed state according to the 

20 ON operation of the release button in an operation unit 55 described below, 
to thereby control the exposure time. 

[0018] Image pickup element 12 conventionally includes a CCD (charge 
coupled device) offering several millions of pixels and performs 
photoelectric conversion of the subject image incoming through optical lens 
25 unit 11. Image pickup circuit 13 inputs an image pickup signal from 
image pickup element 12 and performs various kinds of signal processing 
such as gamma correction and white balance adjustment. A/D converter 
14 converts the image pickup signal (analog signal in accordance with the 
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number of pixels) received from image pickup circuit 13 into a digital signal 
(image data). 

[0019] The memory system has a recording medium unit 20 for storing 
image data, in addition to an embedded memory (in some cases, hereinafter 
5 referred to as a buffer memory) 25 which functions as a buffer memory. 
Recording medium unit 20 has a slot and an interface 21 to which a 
recording medium can be attached. The recording medium of the present 
embodiment includes a memory card (for example, SmartMedia 
specification) 22 comprised of a flash EEPROM. 

10 [0020] The display system includes an image LCD (liquid crystal display) 
30 for displaying a photographed image, an LCD control circuit 31, and an 
LCD 54 for displaying the operation information (mode). Image LCD 30 is 
a display monitor disposed on the back surface of the camera body, and, in 
the present embodiment, displays not only the image photographed frame 

15 by frame but also the multi-image obtained by the continuous shooting. 
LCD control circuit 31 includes a VRAM (video RAM) for storing display 
data. 

[0021] The control/operation system includes a system controller 50 and 
operation unit 55. System controller 50 is comprised of a control CPU 

20 (microprocessor) and a memory which stores the control program thereof. 
System controller 50 which controls the above-mentioned photographing 
system 10 includes an image processing unit 51 performing a variety of 
image processing such as image compression processing (for example, 
Motion JPEG format compression) and image expansion processing of the 

25 image data stored in buffer memory 25, a record processing unit 52 for 
controlling the recording operation of recording medium unit 20, and a 
multi-image processing unit 53 in the continuous shooting multi-display 
mode described below. Furthermore, system controller 50 receives the 



-2- 



2001-230958 



control of a strobe 70, the various kinds of inputs from operation unit 55, 
and the input of the detection signal from a detection circuit 63 for the 
remaining battery capacity, 

[0022] Operation unit 55 has a release (shutter) button, a cross key for 
5 selection, a mode (reproduction, shooting, power off, and the like) setting 
dial, an OK switch, and the like, 

[0023] Power supply system 60 includes a battery 61, a power supply 
circuit 62, and detection circuit 63 for the remaining battery capacity. 
Power supply circuit 62 includes a DC/DC converter and the like and 

10 supplies the power from battery 61 to various elements. Detection circuit 
63 for the remaining battery capacity monitors the remaining capacity of 
battery 61 and outputs the monitoring result to system controller 50. 
[0024] Furthermore, the present device which has an external interface 
40 and an external output terminal 41 for outputting image data to the 

15 outside can send out the image data, for example, to a television set and a 
personal computer. 

[0025] The operation related to the present embodiment will be 
hereinafter described with reference to flow charts in Figs. 2 to 4 and Figs. 
5 and 6, along with Fig. 1. 

20 [0026] (Continuous Shooting Operation) First, when the dial in 
operation unit 55 is operated to set the shooting mode for the 
photographing mode, system controller 50 displays the menu screen for 
operation on image LCD 30 (YES in step Si). The menu screen displays 
the setting item for the continuous shooting speed indicated by the frame 

25 number per second (N = 5, 10, 15 frames/s). The continuous shooting 
speed is set by the cross key in operation unit 55 (step S2). 
[0027] Furthermore, in the present embodiment, the continuous shooting 
display mode is selected from the menu screen by the cross key in operation 
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unit 55 (YES in step S3). In the case where continuous shooting display 
mode is not selected, one-frame display mode is generally selected (see Fig. 
5(F)) to display the images photographed frame by frame on image LCD 30 
(step S5). 

[0028] In the continuous shooting display mode, the multi-display mode is 
set by system controller 50 for display processing (see Fig. 4) as described 
below (step S4). 

[0029] When the release button in operation unit 55 is then turned on, 
system controller 50 starts the continuous shooting mode (YES in step S6). 
In other words, in photographing system 10, AE processing (automatic 
exposure adjustment), AF processing (automatic focus processing), 
photographing processing (exposure processing), and image pickup 
processing (including the A/D conversion processing by A/D converter 14) 
are performed (steps S7 to S9). The image data containing multiple 
frames obtained by the A/D conversion processing is stored in buffer 
memory 25 in chronological order (step S10). System controller 50 then 
starts the display processing in the above-described multi-display mode 
(step S 11). 

[0030] This continuous shooting operation continues until the release 
button in operation unit 55 is turned off (NO in step S12). System 
controller 50 stops the continuous photographing operation by turning the 
release button off, and shifts to the medium recording operation in which 
the image data containing multiple frames stored in buffer memory 25 is 
recorded on the mounted memory card 22 (YES in step S12). 
[0031] The above-described continuous shooting operation is performed at 
the timing as shown in Figs. 5(A)(C). Fig. 5(B) shows a photographing 
operation in the continuous shooting mode. The present embodiment 
describes the case where the image containing 14 frames (14 sheets) is 
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continuously photographed. Fig. 5(C) shows the timing at which the 
image data corresponding to each frame is stored in huffer memory 25. It 
is to be noted that Fig. 5(E) shows the process of a multi-image creation 
processing. Furthermore, Fig. 5(F) shows a display screen (0) of the 
5 through image before photographing in the conventional one-frame display 
mode, a display screen (l) in the first frame, and a display screen (2) in the 
second frame. 

[0032] (Medium Recording Operation) In the recording operation, as 
shown in Fig. 3, system controller 50 reads the image data corresponding to 
10 each frame stored in buffer memory 25 and performs the image processing 
such as an image compression processing in image processing unit 51. In 
record processing unit 52, the image data subjected to the image processing 
is recorded on memory card 22 which is a mounted recording medium (step 
S20X 

15 (0033) If the conventional one-frame display mode is selected instead of 
the multi-display mode, system controller 50 continues to perform the 
medium recording operation until it reads the image data frame by frame 
from buffer memory 25 for record on memory card 22 to record all the image 
data corresponding to all frames (14 frames) (steps S25 and S24). 

20 10034] On the other hand, when the multi-display mode is set, system 
controller 50 performs, by the display processing described below, the 
display color conversion processing for distinguishing the frame on which 
the record processing is completed, among the multi-image displayed on the 
multi screen in image LCD 30 (YES in step S21, step S23). 

25 [0035] In addition to the scheme of converting a display color on the 
multi-screen, as a displaying scheme for distinguishing between the 
recorded frame and the unrecorded frame, the scheme of inserting a frame 
(60) to the image corresponding to the frame in which the recording is 
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completed may be employed, as shown in Fig. 6(A). Furthermore, as 
shown in Fig.6(B), the displaying scheme for providing a hatching pattern 
(61) on the image corresponding to the recorded frame may be employed. 
Furthermore, as shown in Fig.6(C), the scheme of displaying the 
unrecorded frame image in color (63) and displaying the recorded frame 
image in monochrome (62) may be employed. 

[0036] (Multi-Image Creation Processing and Multi-Display Processing) 
Referring to the flow chart in Fig. 4 and Fig. 5, the continuous shooting 
multi-display mode of the present embodiment will be hereinafter described. 
[0037] In the present embodiment, system controller 50 performs the 
multi-display processing for the continuously photographed image data 
stored in buffer memory 25 during the continuous photographing (that is, 
before performing the medium record processing) (see step Sll in Fig. 2). 
In the case of the conventional one-frame display mode, system controller 
50 reads the image data frame by frame from buffer memory 25 and 
performs the display image processing, to thereafter output the data to 
LCD control circuit 31 (steps S30, S41 and S42). LCD control circuit 31 
stores in VRAM the display data subjected to the display image processing 
and displays the data on the screen of image LCD 30 (steps $39 and S40). 
Consequently, as shown in Fig. 5(F), the screen of an image (l) in the first 
frame and the screen of an image (2) in the second frame which are stored 
in buffer memory 25, for example, are displayed on image LCD 30. 
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